Eleven heifers were inoculated intravenously with a suspension of 1 x lo8 conidia of Aspergillus fumigatus at 169 or 170 days after artificial insemination. These principals were killed at 4, 7, or 14 days after inoculation or thereafter when abortion occurred. Four other heifers served as controls. Mycotic placentitis was not found at 4 days after inoculation. In principals killed at 7 and 14 days, 24% of placentomes had lesions of mycotic placentitis. Heifers that aborted had necrotizing lesions in approximately 90% of placentomes as well as extensive involvement of the interplacentomal area. A theory for the spread of the mycosis in the placenta is presented.
Bovine mycotic placentitis was first reported in 1920 by SMITH [18] , and since then there have been many reports of the condition from most parts of the world. Comprehensive reviews have been published by AINSWORTH and AUSTWICK [l] , HILLMAN [lo] , BRIDGES [5] , CORDES and SHORTRIDGE [6] , and HILL [9] . The disease has become more important recently because of the use of better diagnostic procedures and because of the control of other causes of abortion. In recent surveys of bovine abortion, fungi have been implicated as the causal agents in 1.75 to 19.4% of cases [4, 11, 13, 16, 191 , and in three of these surveys mycotic abortion was the largest single cause of diagnosed abortions [ l l , 13, 161 . At least 26 fungi have been implicated in field cases of bovine mycotic placentitis [9] . Infection with Aspergillus fumigatus has caused approximately 75% of the cases, and most of the remaining 25 % have been caused by species of fungi in the class Phycomycetes and by species in the genus Candida.
Mycotic placentitis has been produced in only a limited number of cattle, and in most of these the pathological features of the disease were studied only at the time of abortion [3, 8, 12, 201 . CYSEWSKI and PIER [7] inoculated each of 13 ewes intravenously with viable conidia of A . fumigatus. Ewes were killed 1, 2, 4, and 8 days after inoculation and thereafter at the time of abortion, enabling study of the sequential development of lesions in the ovine placenta.
The present study concerns the pathogenesis of placentitis produced in cattle by the intravenous inoculation of conidia of A . fumigatus. Clinical features of the disease and the pathological changes in maternal and fetal organs are described.
Materials and Methods
Fifteen Hereford heifers, 15 to 18 months old, were purchased and then vaccinated with infectious bovine rhinotracheitis vaccine, Leptospiru pornonu bacterin, and Clostridium chauvoei-septicurn bacterin. They had been vaccinated against brucellosis as calves.
All animals were artificially inseminated during the 4-month period after the date of purchase, and pregnancy was confirmed by rectal palpation during the fourth month of gestation. The heifers were kept together in an uncovered corral and for the duration of the experiment were fed a ration composed of rolled milo, molasses, and alfalfa hay.
Water and block salt were available adlibiturn. When principals had been inoculated, they were put in a separate corral.
The 15 heifers were divided into four groups (table I) , and those animals in groups I, 11, and 111 were killed respectively at 4, 7, and 14 days after inoculation. The infection in the principals of group IV was allowed to progress until abortion occurred, then the heifers were killed within 12 h of abortion. The control animal of group IV was killed at 27 days after inoculation; this was the average duration of infection of the three principals.
A strain of A. frrmigutus' originally isolated from the gastric contents of an aborted bovine fetus was used. Conidia for inoculation were prepared from 14-day-old cultures grown at room temperature on Sabouraud dextrose agar slants. Spores were harvested by gently washing the slants with sterilized phosphate-buffered saline solution (0.15 M, p H 7.4) containing 0.01% polysorbate 80. 2 The washings were vigorously shaken to break up groups of spores and ensure an even suspension, then the concentration was determined by counting a 1 to 20 dilution in a hemocytometer. All suspensions were prepared immediately prior to inoculation; after inoculation, dilutions of the inoculum were put on blood agar plates to determine the concentration of viable spores (table I) .
Each principal was inoculated with 1 x lo8 conidia of A.fumigutus via the right jugular vein at 169 or 170 days after artificial insemination. The controls received 10 ml of diluent, sterilized phosphate-buffered saline solution containing 0.01 % polysorbate 80.
Beginning 2 days before inoculation, rectal temperatures were recorded morning and evening until the animals were killed. Blood samples were obtained daily, beginning 2 days before inoculation and continuing until the fifth day after inoculation, then on alternate days until the animals were killed. Vacutainer tubes3 were used to collect blood for serum and hematology. Hemoglobin, packed cell volume, total and differential leukocyte counts, and serum protein were determined on all samples. The sera taken from the four heifers of group IV and the control animals of groups I1 and I11 were also tested for serum glutamicoxalacetic transaminase (SGOT) levels by the method of BABSON et al. [2] , using a commercial reagent s y~t e m .~ The principals were killed in a necropsy room by electrocution, and the controls were killed in a packing plant by stunning and exsanguination. The uterus, oviducts, and ovaries were removed, and aliquots of allantoic and amniotic fluid were collected in sterile syringes as the fetal membranes were opened. If the placenta was affected a piece of tissue was taken for culture from each of three affected placentomes; when no gross lesion was found in a uterus, samples were taken of any three placentomes. Samples of maternal liver, kidney, spleen, lung, hepatic lymph node, bronchial lymph node, internal iliac lymph node and fetal liver, spleen, lung, and abomasal content were also taken for culture, Each tissue for culture was ground in a Ten-Broeck grinder and then seeded onto a Sabouraud dextrose agar slant. Approximately 2 ml of each fluid specimen were inoculated Becton-Dickinson, Rutherford, N. J. TransAc; General Diagnostics, Morris Plains, N. J. directly onto the slants. In addition, the fetal organs, the placentomes, and the allantoic and amniotic fluids were cultured on 5% sheep-blood agar plates. The plates were incubated in a candle jar for 4 days at 37 "C before being read and discarded. Samples of fetal abomasal contents were examined microscopically for organisms using dark field illumination.
The uterine wall was cut into approximately six pieces that were draped over folded squares of bronze screen wire and placed in buckets of 10% neutral buffered formalin (NBF). After 24 h of fixation the placentomes and caruncles were searched for gross lesions by slicing them into sections approximately 6 mm thick. The total number of placentomes and the number in which lesions were found were recorded.
Sections of maternal ovaries, oviducts, cervix, liver, gall bladder, kidney, urinary bladder, lung, heart, spleen, pancreas, adrenal, thyroid, abomasum, mammary gland, brain, pituitary, cerebral retes, and Gasserian ganglia were fixed in 10% NBF. Lymph nodes obtained for histological sectioning were the prescapular, prefemoral, hepatic, bronchial, and internal iliac. The eyes were fixed in Zenker's solution. Sections of fetal liver, kidney, lung, heart, spleen, abomasum, and umbilical cord were also collected in 10% NBF.
The tissues for histological examination were processed through graded alcohols and chloroform and embedded in paraplast; sections werecut at 5 pm. Eyes were fixed, processed, and cut according to the methods described by LEVY et al. [15] . One section from each block of tissue was stained by hematoxylin and eosin (HE) and one by Grocott's method (GMS) for fungi. Other special stains used on selected sections were periodic acid-Schiff (PAS), and Mallory's phosphotungstic acid-hematoxylin method (PTAH) for fibrin.
Clinical and Clinicopathological Results
All principals had a moderate febrile response of between 1 and 2 O F at 24 h after inoculation. The temperatures returned to normal by 48 h, and there was no further significant temperature variation during the remainder of the experimental period. The only animals that had clinical evidence of placental infection were the principals in group IV; these aborted at 25, 27, or 29 days after inoculation. An impending abortion could be predicted because of enlargement of the udder during the 48 h preceding abortion. Otherwise the three heifers remained alert and did not appear to be unduly disturbed by the act of abortion.
The principals had a transient rise in total leukocyte counts and absolute lymphocyte and neutrophil counts between the fourth and ninth days after inoculation ( fig. 1 ). Significant variation was not seen in SGOT, serum protein, or other blood values.
A . fumigatus was cultured from gross lesions in placentomes of all principals in groups 11, 111, and IV (table I) heifer 34 only. In this animal the fungus was cultured from two of three samples of randomly selected placentomes.
Fungi were isolated from the bronchial lymph nodes of four heifers and the lungs of eight heifers. All isolations from bronchial lymph nodes and three isolations from lungs were Aspergillus sp., but further identification was not attempted once it was established they were not A . fumigatus. Fungi or bacteria were not cultured from the other tissues, apart from occasional isolations of Bacillus sp., a-hemolytic streptococci, and nonhemolytic staphylococci from both controls and principals.
Gross Pathology
Placental and Fetal Lesions Group I. A focal pale lesion, 3 mm in diameter, was found on the cut surface of a single placentome from one principal. The lesion was in the crypt zone, adjacent to the connective tissue base of the placentome. No gross alteration was found in the placentas from the other two principals.
Group II. Lesions were found in a proportion of placentomes of all three principals killed at 7 days after inoculation (table I) . On transverse section, the lesions were focal yellow areas of necrosis, 3 to 10 mm in diameter. Approximately 70% of the necrotic areas were adjacent to the bases of the placentomes ( fig. 2) , whereas the remaining 3056 were positioned more superficially in the placentomes. When the caruncle and cotyledon had been separated, those lesions located superficially in the placentome were visible on the surface of the caruncle as a small network of congested vessels sometimes accompanied by a small amount of grey exudate. Group ZZZ. In the two principals of group 111, white areas were seen on the surfaces of many placentomes ( fig. 3 ). The overlying chorioallantoic membrane (CAM) was focally thickened by slightly cloudy fluid. On the 4 Fig. 3 . Placentomal lesion at 14 days after inoculation. Fig. 4 . Transverse section of placentomes at 14 days after inoculation. The uterine wall has been removed from the upper placentome. The lesions extend from the base to the arcade zone of the placentomes and also laterally in the arcade zone (arrows). cut surfaces of affected placentomes the lesions appeared as yellow necrotic strips, 5 to 10 mm wide, extending from the base to the arcade zone of the placentome ( fig. 4 ). In the arcade zone, the inflammation had spread laterally beneath the CAM. Hemorrhage was often present in the lesions of the arcade zone but was seen less frequently elsewhere. In those lesions that had spread to the circumference of the placentome, there was yellow granular exudate on the trophoblastic surface of the adjacent intercotyledonary CAM. Thus the only evidence of inflammatory change in the interplacentomal area was secondary to the involvement of placentomes. Approximately 30 yo of lesions did not reach the arcade zone of the placentome but were present as more restricted areas of necrosis similar to those described in placentomes of principals from group 11.
The cotyledons could be removed quite easily from the affected caruncles, but many of the necrotic fetal villi were torn off in the process and remained within the maternal crypts. The percentages of placentomes in which lesions were found are given in table I ; only rarely did one placentome contain more than a single lesion.
Group IV. The principals in group IV had aborted; therefore, at the time of examination of the uterus, the cervix was open and the amniotic and allantoic cavities had been drained of fluid. There was little evidence of detachment of the fetal membranes except around the cervix where 5 to 10 placentomes were usually found to be separated.
The CAM was diffusely but irregularly thickened by as much as 2 cm with serofibrinous exudate that was tinged red by hemoglobin in some areas. Irregular white to yellow areas were present over the surfaces of nearly all placentomes because of the accumulation of exudate beneath the CAM. Transverse sections of placentomes showed yellow caseous exudate containing free blood. The lesions were most severe in the arcade zone and adjacent portion of the crypt zone of the placentome ( fig. 5 ). That part of the arcade zone around the circumference of an affected placentome usually had more severe lesions. In approximately 20% of placentomes, the lesion in the arcade zone was connected with the base of the placentome by a roughly triangular area of necrosis and hemorrhage ( fig. 6) . In three dimensions this lesion was conical with the base of the cone contacting the CAM.
A small amount of yellow, friable exudate was present between the interplacentomal CAM and endometrium. Also, much of the endometrium and trophoblastic surface of the CAM, particularly adjacent to placentomes, had a smooth adherent coating of yellow exudate. The necrotic placental tissue and exudate did not have an offensive odor. The necrotic placentomes could be separated into cotyledonary and caruncular portions with difficulty. The cotyledons were greatly thickened because of inflammation and retention of necrotic caruncular tissue between the villi. Sometimes large sections of caruncles or even whole caruncles were pulled away from the uterine wall with the cotyledons. Most placentomes in the placentas of principals in group IV had necrotizing lesions (table I) , involving half or more of the placentome. The few placentomes without lesions were generally the smallest.
Controls. No significant lesion was found in the placentas of the control heifers from the four groups.
Fetuses. The aborted fetus of heifer 35 had breathed because the lungs were partially aerated. Another aborted fetus (No. 44) had blood-stained peritoneal and pleural fluid as well as perirenal edema and fibrin on the capsule of the liver; this fetus was estimated to have been dead approximately 24 h. No significant gross alteration was seen in the fetuses from the other heifers.
Extrauterine Maternal Lesions
The lungs of all controls and principals contained some scattered subpleural petechiae. These hemorrhages were more numerous in the lungs of principals in group I. Many subcapsular petechial hemorrhages, 1 to 2 mm in diameter, were present in the livers of principals in group I. Similar hemorrhages, some of which had pale centers, were found in livers of two principals in group 11. Principal 47 in group I1 had a single, firm white subpleural nodule in the left diaphragmatic lobe. The nodule measured 5 mm in diameter and was surrounded by a narrow zone of hyperemia. In the same animal a similar nodule was present in the musculature of the diaphragm.
Each kidney of principal 47 in group I1 and principal 44 in group IV contained several irregular grey focal lesions, 5 to 10 mm in diameter, in the medulla adjacent to the corticomedullary junction. The internal iliac lymph nodes of all principals of group IV were enlarged and exuded excessive fluid from their cut surfaces.
Histopathology

Placental and Fetal Lesions
Group Z. In the single placentomal lesion seen grossly in principal 34, there was pyknosis of many trophoblastic cell nuclei, but the cryptal epithelium did not appear to be affected. The adjacent connective tissue at the base of the placentome was infiltrated by neutrophils. Fungal elements were not found in GMS-stained sections of the lesion.
Group ZZ. The placentomal lesions were composed of a central area of coagulation necrosis surrounded by an outer area of intense neutrophilic infiltration. Where the lesion was in contact with the base of the placentome, the zone of intense neutrophilic infiltration involved the superficial part of the connective tissue composing the base of the placentome. The lateral borders of the placentomal lesions were usually straight because they followed the line of connective tissue of maternal septa. These septa were infiltrated by neutrophils.
Group ZIT. The majority of placentomal lesions were columnar areas of caseation necrosis that extended from the base of the placentome to the arcade zone. The necrotic tissue had a granular, structureless appearance and stained either pink or light purple with HE. Many neutrophils were present in the periphery of the necrotic tissue, and around the accumulated neutrophils there was a narrow zone of macrophages. The lesions were bounded laterally by connective tissue of maternal septa.
Where the lesion had reached the arcade zone of the placentome, there was widening of the space between the tips of the maternal septa and the CAM by an accumulation of caseous necrotic material. The inflammation had extended laterally in the arcade zone around the bases of the fetal villi, and hemorrhage and neutrophilic exudate were prominent at the expanding edge of the lesion. The CAM over the lesion was thickened because of edematous separation of the mesenchymal fibers, and there was diffuse infiltration of the membrane and the walls of fetal blood vessels by granulocytes, predominantly eosinophils. Foci of necrosis with neutrophilic infiltrate were present in the trophoblastic layer of the CAM.
Group ZV. The placentomal lesions were extensive irregular areas of caseation necrosis and hemorrhage. At the boundary between necrotic and relatively normal placentomal tissue there was dense neutrophilic infiltration. Most of the arcade zones and adjacent portions of crypt zones of affected placentomes contained caseous exudate ( fig. 7) . The trophoblastic surfaces of cotyledons, the tips of maternal septa, and the bases of many fetal villi were necrotic and infiltrated by neutrophils. The lesion in the arcade zone and in the intercotyledonary CAM usually affected only the trophoblastic surface of the CAM. In one or two placentomes from each heifer, however, the necrotizing lesions extended through the CAM to the surface of the placentome. At the base of the placentome the lesions were not seen to extend through the connective tissue into the pedicle of the placentome.
In many areas of grossly normal placentomes, situated between the lesion in the arcade zone and the base of the placentome, there was coagulation necrosis of fetal villi within relatively normal maternal crypts. When the sections were cut in the proper plane it was possible to demonstrate necrotizing inflammation and thrombosis of fetal vessels in the bases of fetal villi supplying the areas of placentome in which coagulation necrosis was present. Fungi, accompanied by only a mild neutrophilic response, were found extending along chorionic villi into the areas of coagulation necrosis.
The thin yellow adherent coating of exudate seen grossly on the endometrium of heifers that aborted was necrotic material containing pyknotic nuclear debris and some neutrophils. The endometrial epithelium was not discernible, and the necrotic layer rested on the stratum compactum with little apparent inflammatory response. With PAS stains it was usually possible to demonstrate the epithelial basement membrane between the necrotic layer and the stratum compactum. In focal areas, where the necrosis extended below the basement membrane, more neutrophils were present in the necrotic tissue. Only the superficial portion of the stratum compactum was affected.
Septate hyphae of regular diameter ( fig. 8 ) were demonstrated by GMS stain in all lesions in placentas of heifers in groups 11, 111, and IV. A small percentage of hyphae were surrounded by club formations that were most frequently seen in the parts of the lesions at the bases of the placentomes. Some hyphae were surrounded by a thin sheath of eosinophilic material, and others had club-shaped structures radiating from the sheath.
Maternal and fetal blood vessels within the lesions in placentomes of heifers in groups 11, 111, and IV often were necrotic and thrombosed. In vessels on the edge of the inflammatory process, a necrotizing vasculitis was observed in that part of their walls adjacent to the inflammation. In addition, many vessels with vasculitis had prominent and irregular endothelial cell linings with a thin layer of homogeneous eosinophilic material deposited in the intima, beneath the endothelium ( fig. 9 ). The intimal deposits were blue in PTAH-and red in PAS-stained sections. Fibrin strands within vessels stained similarly. Vessels with vasculitis and intimal changes were often thrombosed. In principals of group IV, some fetal vessels within the CAM that were not associated with areas of inflammation were also thrombosed; these vessels usually did not have vasculitis or eosinophilic intimal deposits.
Fetuses. Fetuses of principals in group IV had fewer erythropoietic foci in the hepatic sinusoids as compared with the control. In the fetus of heifer 45 there was also infiltration of some periportal areas by mononuclear cells, mainly lymphocytes. Some autolytic changes were seen in sections of liver, lung, kidney, and abomasurn of two aborted fetuses. No significant microscopic alteration was seen in the fetuses of the other heifers.
Extrauterine Maternal Lesions
The hepatic petechiae in principals of groups I and I1 each contained a small granuloma. The principal cell type was the macrophage, with some giant cells. Some granulomas had purulent centers, in one of which hyphae were found. Similar microscopic granulomas were occasionally seen in lung, myocardium, spleen, and adrenal cortex of principals from groups I and 11, but granulomas were not found in any of these organs at 14 days and later after inoculation. The single nodules seen grossly in one lung and diaphragm were also granulomas. Hyphae were seen among neutrophils in the centers of the lesions, and in the pulmonary granuloma some hyphae were surrounded by club formations.
Spores were demonstrated in GMS-stained sections of lungs of both controls and principals in all groups. The spores were in bronchioles and often appeared to be within the bronchiolar epithelial cells. Most of the spores were 2 to 4 pm in diameter. Similar spores were also occasionally identified in the cortices of bronchial lymph nodes. The spores in lungs and bronchial lymph nodes were not associated with discrete inflammatory lesions.
The renal lesions seen grossly in two heifers were areas of fibroplasia. Hyphae were identified in the lesions; at 7 days after inoculation the hyphae were surrounded by neutrophils, whereas at 29 days the hyphae were surrounded by club formations and were within microscopic granulomas. The internal iliac lymph nodes of all principals in group IV were enlarged because of hyperplasia of all cell types in the medullary area. Also, the medullary cords contained more granulocytes, both eosinophils and neutrophils, than were seen in the same lymph nodes of the control heifer.
Discussion
The rise in the total leukocyte counts of principals between the fourth and ninth days after inoculation coincided with the time of development of gross lesions in placentomes and extrauterine tissues. After the initial rise, there was a gradual decline in the total leukocyte counts, corresponding to the time during which the placental infection was increasing in severity whereas the extrauterine lesions were resolving. Thus, the rise in total leukocyte count appeared to be correlated with the severity of the extrauterine lesions rather than with the severity of the placental lesions.
Mycotic placentitis has been reproduced experimentally by intravenous inoculation of suspensions of fungal cultures or spores, but on only a few occasions has a measured dose been administered. In the present experiment, the disease was reproduced by intrajugular inoculation of 1 x los conidia of A . fumigatus. HILLMAN and MCENTEE [I21 caused mycotic abortion in a cow with 2.25X1OS conidia, and CYSEWSKI and PIER [7] produced mycotic placentitis in 12 ewes, each of which received 2 x lo7 spores of A . fumigatus.
Intrajugular inoculation of such large numbers may be necessary to over-whelm or block the reticuloendothelial system of the lungs and allow a proportion of the spores to reach the systemic arterial circulation. The approximate number of spores that must reach the uterus in order to initiate mycotic placentitis is not known.
Attempts to reproduce mycotic placentitis by feeding cultures of A . fumigatus and Absidia ramosa [3] , by intratracheal inoculations of spores of A . fumigatus, and by intrauterine inoculation of spores of A. fumigatus immediately after artificial insemination [ 121 have proved uniformly unsuccessful. Most authorities believe that infection of the gravid uterus is hematogenous and occurs by metastasis from a primary focus of infection in either the lungs [3, 141 or the digestive tract [12, 211.
The ability of spores to enter the lungs and to reach the bronchial lymph nodes has been demonstrated in the present experiment and by RICHARD et al. [17] , and it appears that fungi are a component of the 'normal' microflora of lungs and bronchial lymph nodes of pregnant cattle being fed hay and other dry feeds. Presumably most of the spores that reach the lymph nodes are destroyed and prevented from entering the blood stream. Since some of the spores can pass through the pulmonary alveolar lining and enter lymph channels, however, it seems likely that they can also enter blood vessels in the alveolar septa and therefore reach the placenta via the systemic circulation.
Gross and microscopic placental lesions, with one exception, were not found in principals killed 4 days after inoculation. Presumably, lesions containing spores or hyphae were present at this stage of infection but were too small to be detected. The isolation of A. fumigatus from two randomly selected placentomes of heifer 34 supports the supposition that the placenta was infected at 4 days after inoculation. Also, discrete focal lesions containing abundant hyphae were demonstrated in approximately 20°/, of placentomes of all principals killed only 3 days later. A single placentomal lesion was found at 4 days after inoculation. The purulent nature of this lesion and its position at the base of the placentome were consistent with the appearance and location of lesions found at 7 days after inoculation. Since hyphae or spores were not demonstrated in the lesion a mycotic cause was not established.
The cause of the coagulation necrosis in the centers of lesions found at 7 days after inoculation was not demonstrated. Although many blood vessels in the areas of coagulation necrosis were necrotic and thrombosed, it could not be ascertained that thrombosis was the cause of the lesions. A second possibility is that the germination of spores released toxic substances that caused coagulation necrosis accompanied by thrombosis of vessels. It seems likely that the pathogenesis of mycotic placentitis could be further clarified by the examination of lesions between 4 and 7 days after inoculation.
Once the mycotic lesion was established in a placentome, the spread of the inflammation appeared to follow the path of least resistance; a theoretical reconstruction of this process is shown in figure 10 . From the initial focus of infection at the base or elsewhere in the placentome, the inflammation spread up maternal crypts to the arcade zone of the placentome. Lateral spread of the lesions in the crypt zone was restricted by the connective tissue of maternal septa. The arcade zone is a potential space that lies between the CAM and the surface of the caruncle, however, and the mycosis was able to advance laterally in this space. At 14 days after inoculation the spread of the inflammation in the arcade zones had produced the roughly circular lesions seen on the surfaces of the placentomes. When the advancing mycosis in the arcade zone reached the circumference of the placentome it extended directly into the interplacentomal area ( fig. lo ), from which it could spread between the endometrium and the CAM throughout the whole placenta.
In the principals of groups I1 and 111, an average of 24% of placentomes in each placenta contained lesions. These were believed to be primary lesions resulting from the inoculation of spores because there was no evidence of the spread of the mycosis among placentomes in these placentas. Approximately 90% of placentomes in the placentas of heifers of group IV had lesions. Presumably, the balance of the placentomes had become infected by the extension of the mycosis from the interplacentomal areas into the arcade zones of previously unaffected placentomes. This is supported by the fact that the area of the arcade zone around the circumference of the placentome was usually more severely affected than the arcade zone over the central portion of the placentome. Also, there were extensive interplacentomal lesions in heifers that aborted. From the arcade zone of the placentome the lesion extended for various distances into the adjacent crypt zone. This process was facilitated by infarction of fetal villi caused by thrombosis of blood vessels in the bases of the villi within the arcade zone of the placentome.
CYSEWSKI and PIER [7] , in their study on experimental mycotic abortion produced in ewes by A . fumigatus, found the first lesions in placentomes at 4 days after inoculation. These lesions were in the distal halves of the maternal septa and not at the bases of placentomes, as in the present experiment. In ewes killed at 8 days and thereafter, lesions found on the cut surfaces of placentomes were triangular with the apices at the arcade zones of the placentomes. In the present experiment, triangular lesions on the cut surfaces of placentomes had their apices at the bases of the placentomes. In the placentomes of both species the lesions were bordered by caruncular septa, and the difference in the lesions can be explained by the difference in the distribution of the septa in the two species. Since ovine caruncles are concave, the septa are closer together at the chorioallantoic surface than at the base, whereas in the convex caruncle of the ox, the opposite exists. CYSEWSKI and PIER [7] considered the triangular lesions in the ovine placentomes to be infarcts.
In the present experiment, the advanced placental lesions were believed to result primarily from the spread of the mycosis along the path of least resistance in the placentome and interplacentomal area. Infarction of fetal villi apparently assisted in the spread of the mycosis from the arcade zone into deeper portions of the placentome.
Evidence of resistance to progressive mycotic infection was found in all extrauterine maternal tissues in which lesions were demonstrated. Most of the lesions caused by the inoculation of conidia of A . fumigatus had been resolved by the time the heifers aborted. Hepatic granulomas were the most consistent extrauterine lesions and were found in five of six principals killed at 4 and 7 days after inoculation but not in heifers killed at 14 days and later.
